Objectives: Mindfulness training may help seniors successfully manage the physical and psychological challenges of aging in a manner that reduces distress and promotes vitality. The purpose of this retrospective analysis is to evaluate the impact of mindfulness-based stress reduction (MBSR) training on mood states in older adults. Methods: The authors identified 141 older adults (>60 years) who completed MBSR training. All participants completed the Profile of Mood StatesÀShort Form (POMS-SF) at baseline and following 8 weeks of MBSR. Using paired t tests, the authors evaluated changes in mood following training in MBSR. In a subset analysis, the authors further examined the impact of MBSR training in individuals with the highest scores on depression and anxiety. Primary reasons cited for MBSR enrollment are also reported. Results: Overall emotional distress and all subscale mood measurements improved significantly following MBSR training. MBSR training resulted in >50% reduction in the number of older people reporting clinically significant depression and anxiety. Most enrolled in MBSR training to improve stress management skills. Discussion: MBSR training is a promising, group-based intervention for decreasing psychological distress in older adults. Larger randomized controlled trials are needed to confirm study findings.
Introduction
Although the process of aging is inevitable, one's experience along the journey is unique and influenced by a host of factors. Physical and/or mental decline can occur as older adults are challenged by depression, anxiety, grief, limitations in physical function, and chronic disease. The degrees to which older adults are able to successfully adapt to challenges that accompany aging are variable.
As the worldwide population of older adults rapidly increases over the coming years, effective strategies are needed to help this population maintain and enhance both physical and cognitive vitality.
Training in mindfulness has been proposed as a strategy to foster healthy aging (Rejeski, 2008) . Mindfulness is defined as paying attention to the present moment with a nonjudgmental awareness (Kabat-Zinn, 2005) . Mindfulness is often cultivated with meditation practices or similar exercises that focus and strengthen attention. Two decades ago, mindfulness training was shown to improve cognitive and behavioral flexibility, perceived emotional control, and longevity in older adults (Alexander, Langer, Newman, Chandler, & Davies, 1989) . Since then, contemporary mindfulness training programs such as mindfulness-based stress reduction (MBSR) have evolved. MBSR has been widely accepted as an effective treatment for psychological stress and negative mood states in a variety of populations (Grossman, Niemann, Schmidt, & Walach, 2004; Reibel, Greeson, Brainard, & Rosenzweig, 2001) . Few studies have evaluated the impact of MBSR in exclusively older populations (Morone, Greco, & Weiner, 2008) . In this brief report, we describe changes in psychological distress in older, community-dwelling adults, following their participation in a standard 8-week MBSR course.
Research Design and Methods
MBSR is a group-based intervention providing instruction on mindfulness techniques, including meditation and mindful movement (Kabat-Zinn, 2005) . The Penn Program for Mindfulness course, affiliated with the University of Pennsylvania Health System, includes 27 hours of instruction over 8 weeks. Homework includes practice in mindfulness exercises for up to 45 min daily. Course participants voluntarily provide demographic information and complete the Profile of Mood StatesÀShort Form (POMS-SF) immediately before and after MBSR training. Reason for course enrollment is also collected. The POMS-SF is a 30-item self-assessment of emotional distress; scores range from À20 to 100. The total mood score (TMS) represents overall emotional distress, and six subscales measure tension/anxiety, depression/dejection, anger/hostility, fatigue/inertia, confusion/bewilderment, and vigor/activity (Lorr, McNair, Heuchert, & Droppleman, 2003) . Lower scores indicate a more positive mood state except for vigor/activity, where the inverse is true. Although the POMS-SF has not been formally validated in a geriatric population, the validity and reliability of its parent survey, the POMS, has been tested in an older population. The POMS-SF matches the domain structure of the full POMS measure and scores are highly correlated between the two surveys. The Institutional Review Board at the University of Pennsylvania approved this retrospective data analysis. We retrospectively identified 202 subjects !60 years of age who completed the MBSR program between September 2003 and June 2009. Completion of the POMS-SF was voluntary; therefore some MBSR participants chose not to complete the assessment. Fifty-six (28%) subjects did not complete the POMS-SF at the pre-and/ or post-MBSR time points and were excluded; 5 (2%) subjects were excluded for incomplete POMS-SF data. In all, 141 (70%) subjects were included in the final analysis.
Unpaired t tests and analyses of variance (ANOVAs) were employed to compare demographic data between subjects with complete versus incomplete POMS-SF data and to determine whether POMS-SF scores varied by demographic variables within the included subjects. Paired t tests were used to compare pre-and post-MBSR POMS-SF scores. Results are reported as percentages, means, and standard deviations. Statistical Package for the Social Sciences (SPSS) version 15.0 was used for data analyses.
Results
Demographic variables did not differ between those included and those excluded in the analyses. Table 1 highlights the demographic variables of participants included in the analyses. Mean age was 65 years, with almost 20% aged 70 and older. Men slightly outnumbered women (58% vs. 42%, respectively); most were Caucasian, married, employed outside the home, and well educated. Reasons cited for enrollment in the MBSR course included stress management (34%), anxiety (22%), meditation/mindfulness skills (17%), chronic disease management (11%), depression (9%), improved quality of life (6%), relaxation skills (5%), sleep (4%), focus/concentration (4%), pain control (4%), dealing with illness/loss of loved one (4%), anger (3%), and fatigue (2%; numbers add up to more than 100% since more than one reason could be selected).
At baseline neither the TMS nor the POMS-SF subscale scores varied significantly by gender, age, employment status, relationship status, or level of education. At the conclusion of the program, the TMS significantly improved from baseline, as did all of the POMS-SF subscales ( Table 2) . Cohen's d was !0.5 for all variables, indicating a large effect size.
To more closely assess the impact of MBSR training on symptoms of anxiety and depression, we retrospectively designated a cut point of þ1.5 SD above the standardized normative means for these subscales to denote clinically significant mood states, a practice which is consistent with other psychological measures that do not have designated clinical cut points (Butcher, Dahlstrom, Graham, Tellegen, & Kaemmer, 1989) . At baseline, 12% (n ¼ 10) of women and 11% (n ¼ 6) of men had clinically significant anxiety. Within this subgroup, 50% (n ¼ 5) of women and 83% (n ¼ 5) of men had improvements in anxiety scores to subclinical levels following MBSR training. Prior to MBSR training, 19% (n ¼ 16) of women and 16% (n ¼ 9) of men met criteria for clinically significant depression. Within this subgroup, depression improved to a subclinical range in 69% (n ¼ 11) of women and 78% (n ¼ 7) of men, following MBSR class participation. Of those participants with scores <1.5 SD above the standardized means for depression at baseline, only one female and one male had POMS-SF depression scores that were classified as clinically significant following MBSR training. Symptoms of worsening anxiety to within clinically important levels at the conclusion of MBSR training were not observed in any subject reporting subclinical anxiety at baseline.
Discussion
Notable improvements in overall psychological distress and all mood subscales occurred in both older males and females following MBSR training and have potentially important clinical significance. For the subset of participants classified as having clinically significant depression and/or anxiety based on POMS-SF scores, this outpatient-based, nonpharmacological intervention, designed to improve stress management skills, provided significant symptom relief for a majority of older participants. Most participants enrolled in the MBSR course with the desire to develop effective stress management skills. Few had preconceived beliefs that participation would improve mood, increase vigor, or improve confusion, thereby making these observed psychological improvements less attributable to expectancy bias. Mindfulness training has been proven to alleviate psychological distress in a variety of heterogeneous populations; however, few studies have evaluated the beneficial effects of mindfulness on emotional distress in older populations. In a recent pilot study in older adults with chronic low back pain, pain acceptance scores improved following MBSR training, but no improvement in mental health was observed (Morone et al., 2008) . Preliminary data evaluating the effects of mindfulness-based cognitive therapy (MBCT), which incorporates mindfulness practice with traditional cognitive behavioral therapy, has been shown to improve anxiety and depression with moderate-to-large effect sizes in a small sample of older adults (Splevins, Smith, & Simpson, 2009 ). To our knowledge, this is the first published report to more closely assess the impact of MBSR on specific mood states in older persons.
Challenged by chronic illness, loss of loved ones, social isolation, and declining physical function, varying degrees of anxiety and depression are common among the elderly and are associated with increased disability and decreased well-being (Hybels, Pieper, & Blazer, 2009; Lyness, 2008) . Our findings suggest that for those who are interested in mindfulness training, MBSR may be an effective intervention to help older people reduce symptoms of depression and anxiety. Given the stigma attached to depression and anxiety, the elderly may find it more personally and socially acceptable to utilize expressions like ''stressed out'' or ''overwhelmed'' as euphemisms for negative mood states. Consequently, MBSR training may have greater appeal than traditional interventions including cognitive behavioral therapy or pharmacologic therapy for the elderly. Another benefit of MBSR training is that once mindfulness skills are learned, they are self-applied and always available. It would be remiss to not point out that although there were notable improvements in anxiety and depression following MBSR training, 2%-6% of older adults still reported clinically significant symptoms of depression and anxiety at the conclusion of the 8-week week intervention. Although mindfulness training is a powerful tool, it is not effective for all people or all mood disturbances. In individuals with severe, uncontrolled anxiety and depression disorders, mindfulness training is not recommended unless administered and closely monitored by a professionally trained and experienced therapist. Improvements in the vigor/activity subscale following MBSR training are noteworthy in this older population. The benefits of physical activity in the elderly are numerous and include prevention of obesity, diabetes, cardiovascular disease, falls, and cognitive decline (Vogel et al., 2009) . Although the effects of mindfulness training on physical activity have yet to be rigorously evaluated, it is not unreasonable to hypothesize that increases in self-perceived vigor may be translated into meaningful increases in physical activity, especially with appropriate coaching. The promotion of physical activity through this construct may be especially appropriate for older adults who may perceive barriers to exercise including pain, lack of experience, and/or low motivation.
Admittedly a crude measurement but still worth highlighting are statistically significant improvements in confusion for both older men and women following MBSR training. This is of interest, since many older adults are searching for effective tools that will slow the natural decline in cognitive function that often accompanies aging. Mindfulness training has been shown to improve attention, working memory, and cognitive flexibility in younger populations (Heeren, Van Broeck, & Philippot, 2009; Jha, Krompinger, & Baime, 2007) . Anatomically, mindfulness training has been linked to increases in brain cortical thickness in attention-related subregions of the prefrontal cortex (Lazar et al., 2005) . Whether similar findings will extend into older populations with resulting protective effects on cognitive function is intriguing but remains yet untested.
Several limitations must be acknowledged, including observational study design, lack of a control group, no validated measurement of mindfulness, and reliance on self-reported measures. Nevertheless, our preliminary findings suggest that MBSR shows promise as an intervention to reduce psychological distress in the elderly. Further prospective controlled trials are warranted to study the role of MBSR in successful aging and its effect on health maintenance, morbidity, mortality, and health care utilization and costs.
Declaration of Conflicting Interests
The author(s) declared no conflicts of interest with respect to the authorship and/or publication of this article.
